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FIGURE 1.- Trumbull County sand and graV(II production for the years 1950 to 1982 (Ohio 
Depanment of Industrial Rala1ions. 1951-1982, and D1v1sion of Geolog1~al SurV(ly, 1983, 1984). 
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ABSTRACT 

Plllmrnrsand aggregarn producers naad n thorough under­
standmg ot the d1stribut1on and quality of sand and graval 
resources in Trumbull County it loca l aggregate production is 
to ~eep pace with tha rapidly grow, ng domand for aggregate in 

the Warren-Niles-Youngstown metropolitan area. The map 
and laboratory analyses genera1ed by th is study show tha1 
large amounts or potentially mineable sand and grav"I a,,, 
prasant in the glac,al rnrraces of several stream and river 
va lleys in northwestern, northeastern. and s.outheastern 
Trumbull County. Many other sand and gravel deposits 
t hroughoul Trumbull County are 1dentilied ,n this repon; 
however, factors such as aggregate qual ity, quant,ty. irnd 
proximity to urban development make many of these deposits 
less attract1v~ ior sand and gravel extracTion. 

INTRODUCTION 

Between 191 0 and 1970the population olTrumbull 
County incr eased steadily at an average rate of nearly 
3,000 people per year, growing from approximately 
53,000 in 1910 to nearly 242,000 in 1980 (Celebrezze, 
1980). Projected popula1ion is 264.000 in 1990 and 
283. l 00 in 2CXX) (Program Coordination Section. Office 
of the Governor, 1978). The development resulting 
from th is expanding populat ion creates a large demand 
for aggregate-consuming products and services such 
as housing, highway construction, and h ighway mai nte­
nance. Loca l sources of sand and gravel are being used 
to meet much of Trumbull County"s aggregate demand. 
Production al sand and gravel in the county rose 
substantially between 1950 and 1982, increasing from 
62,000 tons in 1950 to 480,359 tons in 1982; peak 
production of 482,775 tons was reached i n 1978 (Ohio 
Department of Industrial Relat ions, 1951-1981, and 
Division of Geological Survey, 1983, 1984). If the 
projected rate of population growth in Trumbull County 
is accurate, diSl:overy and dtwelopment of additional 
sand and gravel deposits within the county will be 
necessary in order to keep pace with construction 
demand. It 1s very importan1 tha1 local sources of sand 
and gravel be developed because sand and gravel are 
relatively low pr iced commodities that cannot absorb 
high transportation cos1s. 

This report includes information regarding (1) the 
geograph ical distribut ion of sand and gravel deposits 1n 
Trumbull County. l2)the physical characteristics of the 
m11terial in the deposi1s, and (3) the location of active, 
intermitten1ly active, and inactive sand and gravel 
mining operations. It 1s hoped that this information wil l 
assist commercial sand and gravel opera1ors, land-use 
planners, and citizens in their collective effort to best 
ut i lize the natural resources of Trumbu l l County. 

GEOLOGICAL OCCURRENCE 

With the e;w;;ception of some bedrock ledges and 
several stream valleys cu1 into bedrock. nearly all of 
Trumbull County is mantled w ith a layer of unconsoli­
dated sediments, most of wh ich were deposited 
directly or indirectly by lllinoian and W 1sconsinan 
glaciers during the Ice Age. The sediments left by the 
glaciers in Trumbull Coonty can be grouped into six 
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major types of deposits: {1) end moraine, {2) ground 
moraine. (3) kame, (4) outwash. {5) eolian {wind de­
posited), and (61 lacustrine (lake deposited!. 

End-mora ine and ground-moraine deposits together 
represent more than three-fourths of all su rfi cia l ma1e­
r ials in Trumbull County. Both types of deposits are 
compased predominantly of till. which is an unsorted, 
unstratified mixture of clay. silt, sand, pebbles, cobbles, 
and boulders . 

End moraines are linear, r idgel1ke accumula1ions of 
glacial debris 1hat form along t11e leading edge of a 
glacier when the rate of melting at the ice margin is 
equal to the rate of forward flow. During such periods 
of ice-front equilibrium, glacia l debris 1rapped in the ice 
is carried to the front of the g lacier and dropped as the 
tmdosing ice melts. A very prom inent end moraine, the 
Defiance Moraine, extends across most of northern 
Ohio and crosses Trumbull County t hrough Farm­
ington. Southington, Champion, Ba~etta. Mecca, Johns­
ton, and Gustavus Townships. In Trumbul l County, the 
Defiance Mora ine ranges in re lief (height .1bove the 
surrounding terrain) from 40 to 80 feet and in width 
from 1 lo 3 miles (While, 1971 ). 

Ground-moraine deposits appear ase;w;;tens1veareas 
of gently ro l ling topography and form as a result of 
irregular deposit ion of glacia l debris from the base of a 
glacier. Ground moraine is the most vo luminous glacial 
deposit 1n Trumbull County, occurring in large quant ities 
in every township. 1 

End-moraine and ground-moraine deposits may con­
ta in isolated small lenses of sand and gravel that can be 
extracted at a profit; however, such occurrences are 
relat ively rare. The til l which dom inates moreinic 
material is not an economic source of sand and gravel 
and is not delineated on the accompanying resource 
map. 

Karnes are water-la id deposits of sand and gravel 
(with minor amounts of si lt and clay) that form in 
crevasses near the leading edge and along the margins 
of a deteriorating ice sheet. After the ice melts away, 
these deposits appear as isolated hummocks. Kamas 
are presen1 m Trumbul l County in Newton, Warren, 
Hubbard. and Bris1ol Townships. Sand and gravel have 
been m ined in all of these deposits. 

Kame terraces t erm along valley walls w hen melt­
waters deposit sand and gravel between the glacial ice 
in the valley and the valley sides. Kame terraces are 
present m Trumbull County along the west side of the 
Grand River va lley, the east side of the Pymatuning 
Creek valley, and along the valleys of Little Deer Creek. 
Yankee Run, and the Shenango River. The kame 
terrace along Pymatun ing Creek is believed to have 
been partially reworked during deposit ion of outwash 
in the central and western portions of the valley, t hus 
on the accompanying map this deposit is shown as 
combination outwash and kame. 

The kame terrace along the western side of the 
Grand River valley e;,;;tendsfrom Farmington Towns hip 
nonh through Mesopotamia Township and into Ashta-
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bula County This terrace, even though covered in 
places by 60 feet or more of till, contains much of 
Trumbull Counw·s remain ing extractable sand and 
gravel resources. T hi; largest active commercial sand 
and gravel operation m Trumbull County 1s located in 
th is kame terrace lit the Ashtabula-Trumbull County 
line. 

Geologic interpretation of water -well records and 
topography ind 1cates 1hat k~ me deposits may be buried 
under 20 to 50 feet of till in eastern Lordstown, 
southern Warren, and western Weathersfie ld Town­
ships. 

Valley-train outwash is deposited in stream valleys 
and generally consists of well-sorted sand and gravel. 
These deposits form as aggregate-laden meltwaters 
issuing from a n ice fron t move downstream, lose 
velocity, and drop glacial debns formerly held in suspen­
sion. Outwash deposits occur in Trumb11.II County in 
the valleys of Eagle Creek, the Mahoning River. Duck 
Creek. Mosquito Creek. and Pymatuning Creek. The 
outwash/kame terraces of Pymatuning Creek offer 
much promise for future commercia l sand and gravel 
extraction because of the quality and quantity of 
material within the deposit and lack of e;,;;tensive indus­
tria l/residential development in the area. Until 1972 
the most productive sand and gravel operat ion in 
Trumbull County mined a portion of the Pymatuning 
Creek deposit 2 miles north of Kinsman . 

The outwash deposits of Mosqu ito Creek south of 
Mosqu i10 Creek Reservoir and north of the Ma honing 
River contain large quantities of sand and gravel. 
Water-well records indicate that these deposits are 
partial ly buried along thei r f lanks by 20 to 50 feet of ti l l; 
thus the actual size of thisdeposil is much larger than it 
appears from surface observations. Westward and 
northward expansion of the populations of Warren and 
Niles is rapidly prec luding much of this deposit from 
major sand and gravel development; however, 1f left 
unmined, this deposit wi ll continue to serve the 
Warren-N iles community as an increasingly 1mportan1 
source of ground wateL 

Lat era I ly e;,;;tensive but th1 n outwash, genera lly over -
lain by thin c layey till. occurs in the broad plain near the 
confluence of Ouck Creek, Eagle Creek, and the Mahon­
ing River. The meltwaters which deposited t his out wash 
were slow moving to stagnant, thus the material in the 
deposit is generally fine grained, containi ng large 
quantities of clay, si ll, and very fine sand, in many 
places the outwash grades into lacustrme (lake) sedi­
men1s. This deposit is shown as outwash with inter­
stratif ied lake deposits on the accompanying map; 
however, no resource calculations were made for this 
deposit because of its predominantly clayey/s i lty 
composition. Minor occurrences of coarse sand and 
grave l, near ly devoid of clay and silt, are present in 
l imited areas of this depos it ; detailed explorat ion might 
locate some economica lly at11active aggregate pros­
pects m the area. 

Water-well records indicate that a deeply bur ied 

(generally more than 50 feet of cover) deposit of sand 
and gravel. probably outwash, may be present in a 
buried valley underlying Crab Creek in Liberty T ownsh1p 
and extending across Hubbard Township to Masury in 
Brookfield Township. The physical characteristics and 
extractabi\ityofthis material have not been determined; 
however. this deposit is known as an excellent source 
of ground water 

Eolian (wind-deposited) sediments of fine sand and 
silt in places overlie the lake/outwash deposits of Duck 
Creek, Eagle Creek, and the Mahoni ng River. These 
deposits formed as wind reworked the outwash and 
redepos ited the material as low dunes. These small 
dunes are widely disseminated and are not economica 1-
ly significant as aggregate deposits at this time: thus 
they are not differentiated on the resource map. 

Lacustrine sediments, consisting primarily of silt 
and clay 30 to 100feet thick (White. 1971 ). occupy the 
floor of the Grand River valley. The lake in which these 
deposits accumulated formed when glacial ice dammed 
the northward-flowing Grand River. Pos1g lacial a lluvia I 
materials now cover much of these deposits. Much 
thinner lacustri n e deposits (not indicated on the re­
source map), a few inches to several feet thick, accumu­
lated during an early h igh-level phase of the Grand 
River glacial lake and extend southward and eastward 
into Southington. Bristol , and Champion Townships. 
Water•well records show that small inters1ratif1ed 
lenses o f outwash are locally present in the thick 
lacustrine sediments on the floor of the Grand River 
valley. These minor outwash deposits are prnbably not 
economically extractable at th is time. 

Deposits of postglacial alluvium also are shown on 
the resource map A lluvium consists priml:lri ly of cley, 
silt, fine sand. and organic matter deposited by streams 
and runoff. The occurrence of alluvium is generally 
confined to peat bogs and the floodplains of present­
day streams. Alluv ium generally is notsui1ablefor sand 
and gravel extraction; however, local occurrences of 
clean al luvial sand and gravel are mined. Alluvial depos­
its have been d ivided into two categories on the 
resource map: (1) alluvium (which is not believed to 
overlie major deposits of sand and gravel), and (2) 
alluvium overlying major deposits of outwash sand and 
gravel. 

RESOURCES 

Surficial sand and gravel resources are differen­
tiati;d on the resource map according to type of deposit 
and resource category. Alluviom and bur ied sand and 
gravel are mapped, but no resource categories based 
on quantitat ive informat ion are applied. The resource 
categor ies used in this study are defined below. 

Measured resources include all sand and gravel 
w ith in a specif ic deposit that is within a ½ -m ile radius 
of a control point Control points are sites where data 
on the thickness of a deposit are available. and may 
e ither be locations w here field measurements were 
taken or sites where water wel ls <>r borings war a drilled 

into the deposit. Data from t hese control points are 
used to determine thicknesses for each measured unit; 
in areas where there are mu lt iple data points, the 
t h ickness is computed by averaging the ;,va i lable data . 

Indicated resources are deimed as sand and grnvel 
associated and contiguous with a me~sured resource 
but lying more than ½ mile from a control point 
Indicated resource un its are assumed to have thick­
nesses eq u ivalent to cont iguous measured deposits. In 
a case where an indicated uni t is bounded by more than 
one measured unit, the thickness of the measured 
units are averaged to appro;,;;imate the thickness of the 
indicated resource. 

Inferred resources a re those sand and gravel deposits 
i nterpreted to exist on the basis of air-pl1010 interprata• 
1ion or soil data. but which are not contiguous with a 
related measured deposit. Thickness of inferred units 
is estimated from the relifll shown on topographic 
maps where appropriate (e.g., kames). 

Hvpothetical resources are postu lated for those 
areas where geologic interpretation of the available 
data suggests the occurrence of sand and gravel, but 
rel iable evidence is lacking . Because th e presence of 
sand and gravel 1s speculat ive, no thicknesses are 
assumed and no resource estimates are made for 
hypothetical deposits. 

The distribut;on of sand and gravel deposits ~s 
shown on the resource map was de1er m1ned by field 
exan:iination and geologic interpretation of air photos, 
soil maps. am/ water-well records. Fie ld mapping was 
done using 7½-minute (1 :24,CXXJ) U.S. Geologica l 
Survey quadrangle maps. Average thicknesses (basi;d 
on water-wel l records and measured sections) were 
calculated for each type of deposit and resource cate­
gory for each townsh ip. These thicknesses were then 
used in conjunc1ion with planimetered acreages to give 
volumetric and eventual ly tons-per -township estimates 
(table 7 ). The tonnages g iven in table 1 are appro;,;;ima­
t ions of the amount of sand and gravel originally 
deposited on the land and do not necessarily reflect the 
actual amount of sand and gravel ava ilable for edrac­
t ion. The amount of sand and gravel previously re­
covered by mining activ ity and t he amount of sand and 
gravel precluded from extraction because of over lying 
development and zo n ing h ave not been deducted in the 
calculations of resource tonnages. 

Tonnage estimates were no1 calculated for sand and 
grave l associated with lake sediments, deeply buried 
(generally more than 50 faat of cover) outwash, or 
alluvial deposits. Tonnage estimates were calculated 
for buried (generally less than 50 feet of cover I ka me 
and outwash deposits, and for the thick outwash 
known to under lie the alluvium of Mosquito and 
Pymatuning Creeks Thicknesses of these depos its 
were determ ined from water-well records or from the 
average thickness calculated for adjacent unburied 
port ions of the deposits. Total sand and gravel resources 
in Trumbu ll County are est imated to be 4,255.419,500 
tons. 

Th e resourca inform,1tion contained in this report is 
not intended to substitute for the det<1 ilP.d i nvestigations 
that are necess11ry to determine actua l qua lity and 
quan1ity of sand and gravel at any g ivHn location. 
However. general i nformation regardmg sam.l and 
grave l at specif ic locations may be ob1a1ned by referring 
to the measured sections and water-well logs included 
with this report. 

ANALYSES 

Twenty-Si;,;; samples of sand and gravel weigh ing 10 
to 20 pounds each were collected for laboratory analysis 
at selected roadcuts and at nearly all active. intermit­
tently .ict ive, and abandoned sand and gravel pits. The 
collected sampl0s were prepared for sieve analysjs by 
oven drying at 105~c overnight and disaggregating 
w ith a mortar and rubber-t;pped pestle. The material 
l:011rser than the No. 5 sieve of the U.S. Standard Siev,; 
Ser ies (pebbles) was hand sieved, and splits of the 
material finer than the No. 5 sieve were sieved on ,1 

Ro-tap mechanical shaker for 15 minutes. The res Lil t s 
of the sieve analyses are presented in tab le 2. Mc1terial 
greater than 1/2 i nch was used for pebble counts to 
determine const itllent rock types. Pebble counts for 
samples containing 20 or more pebbles are presented 
i n table 3, it sl1ou ld be noted. however, that pebb le 
cou nls of fewer than 100 pebbles may not be statistical­
ly reliable. 

CONCLUSIONS 

An estimated 4.3 billion tons of sand and gravel are 
prestrnl in Trumbull County. primarily in the terr~l:eS of 
Pymatuning CrRek. Yankee Run, Little Deer Creek, and 
the Grand River. Future e;,;;ploration for new supp lie~ ul 
sand and gravel in the Warren-Ni les-Youngstown 
metropolitan area shou ld be most successful 1f concen­
trated tn 1hese terrace deposits . 
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DIVISION OF GEOLOGICAL SURVEY 
REPORT OF INVESTIGATIONS N0. 125 

SAND AND GRAVEL RESOURCES OF TRUMBULL COUNTY, OHIO 
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Clay (represents till in most casesl 
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Gravel 

Shale 

Sandstone 

s, ~ Water-well or measured-section number 
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V ERTICAL SCALE 
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UTM GRID ANO 1960 MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 

CARTOGRAPHIC DRAFTING BY DAVIDE RICHARDSON 


